Effects of left atrial pressure elevation and histamine infusion on lung lymph in awake sheep.
To study the mechanism by which infused histamine increases lung fluid and solute exchange, the effects of left atrial pressure elevation (using a Foley catheter positioned at the mitral valve orifice) on lung lymph flow and protein content were studied in the presence and absence of histamine infusion in nine chronically instrumented unanesthetized sheep. In six sheep, histamine infusion (1-3 micrograms X kg-1 X min-1) was begun 2 h before increasing left atrial pressure by 10 and 20 cmH2O for 3 h each. Control experiments were performed on the same sheep to study the effects of left atrial pressure elevation alone and histamine infusion alone. Left atrial pressure elevation in the presence of histamine infusion did not cause a disproportionate increase in lung lymph flow nor was the lymph-to-plasma protein concentration ratio (L/P) different from left atrial pressure elevation alone. This argues against the presence of increased microvascular permeability at the time of these elevations. In three sheep, left atrial pressure was elevated by 20 cmH2O, and then histamine was infused at 2 micrograms X kg-1 X min-1. Histamine infusion caused a transient increase in L/P and a large increase in lymph flow, findings like those we have previously taken to represent an increase in microvascular permeability. However, L/P decreased to values comparable to those seen with elevated left atrial pressure alone. These observations suggest that histamine infusion may have a biphasic effect on lung lymph. There is an early (1-3 h) transient increase in lymph protein clearance that could result from a transient increase in permeability followed by a sustained increase in microvascular surface area. The early response is difficult to interpret because the changes are transient and could be affected by alterations outside the lung.